ORN oil is one of the more valuable products of the corn milling industry. It has a high caloric value, indicating that an increase in the oil percentage of corn grain would be of value from the standpoint of livestock feeding.
It has been shown by Woodworth (10) and Sprague and Brimhall (9) that the oil content of corn grain can be modified by appropriate selection procedures. Only the oil in the germ portion of the corn kernel, however, is extractable commercially. Oil in the endosperm is not recovered and if present in too high percentage even may hinder the efficient separation of starch and gluten. For the overall improvement of the milling and feeding qualities of corn grain it also is desirable to consider the effect of increased oil percentage on both the quantity and quality of the protein in the kernel. Feeding tests have shown that the protein in the germ portion of the corn kernel is nutritionally balanced (4). Endosperm protein, on the other hand, is of poor quality, being deficient in two of the essential amino acids, lysine and tryptophan.
The present investigation was undertaken to provide information on the following points:
1. Factors influencing the variation and distribution of oil in corn grain. (1) analyzed 57 F 2 ears from crosses between a high oil strain of corn and several inbred lines in order to determine the relationship among factors influencing the oil content of corn. They found that germ oil in the kernel and total oil in the kernel were very highly correlated (r = +0.97). Furthermore, germ oil in the total kernel was highly correlated with proportion of germ in the kernel (r = +0.86) and with percentage of oil in the separated germ (r = +0.71).
Brunson et al.
(1) also reported data on the relationship between oil and protein in the corn kernel. They did not find any significant relationship between total oil and total protein percentage. Percentage germ protein in the whole kernel and proportion of germ were positively correlated with r = +0.81 and percentage germ protein in the total kernel and percentage germ oil in the total kernel with r = +0.48.
Woodworth and Mumm (12) have studied the relative effects of the ear-bearing parent and source of pollen upon the oil content of the grain produced. Their data indicate that the female parent exerts the preponderant influence upon the oil percentage of corn grain.
Material and Methods
The corn samples analyzed in the present study consisted of kernels from self-pollinated ears obtained from plants of the following populations:
1 The parental lines were two generation selfs isolated from the Illinois Low Oil and Illinois High Oil strains. All of the material was grown in the same field plot in 1947. Approximately 15 self-pollinated ears of each of the parental lines and Fj, 100 of the F 2 , and 60 of each of the backcross populations were obtained for the subsequent analyses. About 25 kernels were selected at random from each ear for separation into their germ and endosperm portions. That portion of the kernel, including the pericarp, remaining after separation of the germ is referred to as "endosperm" in the present study. In preparation of the samples for analyses the germ and endosperm portions were ground to 20 and 40 mesh, respectively, in a semimicro Wiley Mill. Subsamples of the ground fractions then were analyzed for percentage oil, percentage protein, and relative concentrations of tryptophan. Percentage of oil in the whole kernels (also referred to as total oil percentage) was calculated from the percentages of germ and endosperm in each sample and the corresponding percentages of oil in each of these portions. Total protein percentages and total tryptophan (relative concentrations) were calculated in a similar manner. All analyses are reported on a moisture free basis. The method for determination of oil content has been described previously (8). Protein and tryptophan were determined as described by Frey (3). Since the light transmission read on the spectrophotometer is inversely related to the concentration of
